The evaporation behavior of phosphorus in molten silicon has been investigated during electron beam irradiation to produce solar grade silicon (SOG Si) from metallurgical grade silicon (MG Si) by a sequential metallurgical process. The batch experiments showed that the evaporation rate of phosphorus increased in proportion to an increase of the power of irradiated electron beam and was found to be the first order with respect to phosphorus concentration. The removal rate of phosphorus was controlled by the free evaporation from the surface of molten silicon. The electron beam irradiation enables us to secure a higher temperature of free liquid surface, which results in efficient dephosphorization.
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On the other hand, the continuous flow experiment indicated that the phosphorus concentration at the outlet increased because as the silicon feed rate was raised, the residual time of the molten silicon in the hearth was proportionately shortened. The flow of the molten silicon in the hearth did not behave with a complete mixed flow type reaction but close to a plug flow type reaction. With a 150 kg scale pilot manufacturing plant, MG Si containing phosphorous of about 25 mass ppm was successfully purified to less than 0.1 mass ppm. Fig. 3 Relation between phosphorus content and treatment time. ( 1 ) 
から求めた実測値 k P, meas. の関係を Fig. 8 に示す．図から広 Fig. 8 Relation between calculated and measured rate constant for dephosphorization. Fig. 9 Relation between rate constant for dephosphorization and bath temperature. 
